














PDJQHWLF SURSHUWLHV DW WKH 1RUWK $PHULFDQ $UFWLF PDUJLQ GXULQJ WKH +RORFHQH DQG WKH SUHFHGLQJ
GHJODFLDWLRQ 3DODHRPDJQHWLF DQDO\VHV UHYHDO WKDW VHGLPHQWV XQGHU VWXG\ DUH FKDUDFWHUL]HG E\ ORZ
FRHUFLYLW\IHUULPDJQHWLFPLQHUDOVPDJQHWLWHPRVWO\LQWKHSVHXGRVLQJOHGRPDLQJUDLQVL]HUDQJHDQG
E\ D VWURQJ VWDEOHZHOOGHILQHG UHPDQHQWPDJQHWL]DWLRQ 0$'$JHPRGHOV IRU WKHVH VHGLPHQW
FRUHVZHUH FRQVWUDLQHG E\ FRPSDULQJ WKHLU SDODHRPDJQHWLF VHFXODU YDULDWLRQV LQFOLQDWLRQ GHFOLQDWLRQ
DQG UHODWLYH SDODHRLQWHQVLW\ ZLWK SUHYLRXVO\ SXEOLVKHG DQG LQGHSHQGHQWO\ GDWHG VHGLPHQWDU\ PDULQH
UHFRUGV IURP WKH VWXG\DUHD7KHPDJQHWRVWUDWLJUDSKLFDJHPRGHOVZHUHYHULILHGE\$06UDGLRFDUERQ
GDWLQJWLHSRLQWVLQWKH$0'FRUHVDQGE\WHSKURFKURQRORJ\DQG3EEDVHGVHGLPHQWDWLRQUDWHHVWLPDWH
IRU -3& 7KH DQDO\]HG FRUHV -3& 3& DQG 3& VSDQ a   DQG   FDO D %3
UHVSHFWLYHO\7KHHVWLPDWHGVHGLPHQWDWLRQUDWHVZHUHVWDEOHDQGUHODWLYHO\KLJKVLQFHWKHGHJODFLDWLRQLQ
FRUHV -3&  FP ND DQG 3&  FP ND &RUH 3& VKRZV PXFK ORZHU +RORFHQH
VHGLPHQWDWLRQUDWHVZLWKDVWURQJGHFUHDVHDIWHUWKHGHJODFLDWLRQIURPaWRFPND2YHUDOOWKLV


































































VWXG\ LOOXVWUDWHV WKH XVHIXOQHVV RI SDODHRPDJQHWLVP WR LPSURYH WKH GDWLQJ RI /DWH 4XDWHUQDU\
VHGLPHQWDU\UHFRUGVLQWKH$UFWLF2FHDQ

'HVFKDPSV &KDUOHV(GRXDUG FRUUHVSRQGLQJ DXWKRU GHVFKDPSVFKDUOHVHGRXDUG#JPDLOFRP






















































































GHSRVLWHG LQ PDULQH VHGLPHQW FRUHV GXULQJ WKH ODVW a ND +RZHYHU WKH VFDUFLW\ DQG SRRU
SUHVHUYDWLRQRIFDOFDUHRXVWHVWVDQGDKLJKFRQWHQWRIUHGHSRVLWHGWHUUHVWULDORUJDQLFPDWWHULQWKH$UFWLF
2FHDQFRPSOLFDWHVWKHGDWLQJRIVHGLPHQWV/HGXHWDO0F.D\HWDO%DUOHWWDHWDO
0RUHRYHU UDGLRFDUERQGDWLQJ LQ WKH$UFWLF LVFRPSOLFDWHGE\DQRIWHQSRRUO\FRQVWUDLQHG UDGLRFDUERQ
UHVHUYRLU DJH +DQVOLN HW DO  &RQVHTXHQWO\ SDODHRFHDQRJUDSKLF UHFRQVWUXFWLRQV LQ WKLV
FOLPDWLFDOO\VHQVLWLYHUHJLRQDUHKDPSHUHGE\DODFNRIUREXVWFKURQRORJLHV2QHWRROWKDWKDVDSRWHQWLDO
WR FLUFXPYHQW WKHVH GLIILFXOWLHV LV SDODHRPDJQHWLVP ZKLFK FDQ EH XVHG WR UHFRQVWUXFW
FHQWHQQLDOPLOOHQQLDOVFDOH YDULDWLRQV LQ WKH (DUWK
V PDJQHWLF ILHOG DQG WR LGHQWLI\ UHJLRQDO
FKURQRVWUDWLJUDSKLF PDUNHUV E\ REVHUYLQJ V\QFKURQRXV FKDQJHV VXFK DV LQFOLQDWLRQ GHFOLQDWLRQ RU
LQWHQVLW\RI WKHPDJQHWLF ILHOG %DUOHWWD HWDO'DUE\ HWDO /XQG HWDO$VD





DO 'DUE\ HW DO 7KHVH VWXGLHV KDYH FRPSDUHG WKH LGHQWLILHG FKURQRVWUDWLJUDSKLFPDUNHUV
ZLWK +RORFHQH SDODHRPDJQHWLF FXUYHV VXFK DV IRU ZHVWHUQ 1RUWK $PHULFDQ YROFDQLF URFNV 369/
+DJVWUXP	&KDPSLRQRU*UDQGIDWKHU/DNHVHGLPHQWVLQ$ODVND*)/*HLVV	%DQHUMHH
DQGDOVRZLWKJOREDOJHRPDJQHWLFILHOGPRGHOV&$/6NEDVHGRQVSKHULFDOKDUPRQLFDQDO\VLV.RUWH
	&RQVWDEOH +RZHYHUPRVW RI WKH SDODHRPDJQHWLF UHFRUGV JHQHUDWHG LQ WKH %HDXIRUW 6HD IDOO
VKRUW RI UHFRYHULQJ WKH HQWLUH+RORFHQH DQG WKH GHJODFLDO VHGLPHQWV %DUOHWWD HW DO  /LVp
3URQRYRVWHWDO7KLVODFNRIGDWDRQSDODHRPDJQHWLFVHFXODUYDULDWLRQLQWKHORZHU+RORFHQHDQG


































































GHJODFLDWLRQ LVPDLQO\GXH WR WKHXVHRIFRUHV UHFRYHUHGE\ UHODWLYHO\ VKRUWSLVWRQFRULQJ DW VLWHVZLWK
KLJK VHGLPHQWDWLRQ UDWHV ! FP ND %DUOHWWD HW DO  'DUE\ HW DO  ,Q VWUDWLJUDSKLFDOO\
ORQJHU UHFRUGV VWXGLHG DW WKH &KXNFKLPDUJLQ WKH GHJODFLDO VHGLPHQWV FRQWDLQHG QXPHURXV LFHUDIWHG
GHEULV ,5' ZKLFKPDNHV WKHP XQVXLWDEOH IRU SDODHRPDJQHWLF UHFRQVWUXFWLRQV %DUOHWWD HW DO 
/LVp3URQRYRVWHWDO




FKDUDFWHUL]H WKH VHGLPHQWDU\ SURFHVVHV LQIOXHQFLQJ WKH PDJQHWLF SDUDPHWHUV DORQJ WKH %HDXIRUW DQG
&KXNFKLVKHOYHV
5HJLRQDOVHWWLQJ
7KH VKDOORZ &KXNFKL DQG %HDXIRUW 6HD PDUJLQV ZDV IORRGHG ODVW WLPH GXULQJ WKH JODFLDO+RORFHQH
WUDQVLWLRQ .HLJZLQ HW DO  7KH &KXNFKL VKHOI FLUFXODWLRQ LV FRQWUROOHG E\ DQ LQIORZ RI 3DFLILF
ZDWHUVYLDWKH%HULQJ6WUDLWWKH6LEHULDQFRDVWDOFXUUHQWDQGWKH$WODQWLF,QWHUPHGLDWH:DWHUDIIHFWLQJ
WKH QRUWKHUQPDUJLQ 3LFNDUW :HLQJDUWQHU HW DO 0RGHUQ VHGLPHQW LQ WKH&KXNFKL6HD LV
EHOLHYHG WREHPDLQO\GHULYHG IURPQRUWKHDVWHUQ6LEHULD DQG%HULQJ6WUDLW LQIORZ HVSHFLDOO\ IURP WKH
<XNRQ5LYHUZKHUHDV WKH%HDXIRUWPDUJLQ VHGLPHQW RULJLQDWHV SULPDULO\ IURP WKH0DFNHQ]LH5LYHU
EDVLQ9LVFRVL6KLUOH\HWDO2UWL]HWDO$VDKDUDHWDO6PDOOHU$ODVNDQULYHUVKDYHD
PRUH ORFDO LPSDFWEXWPD\KDYHEHHQDPRUH LPSRUWDQWVHGLPHQWVRXUFHDW WKHHDUO\VWDJHVRI WKH ODVW
WUDQVJUHVVLRQ +LOO 	 'ULVFROO  7KH LFHUDIWHG GHEULV ,5' LV DOVR DQ LPSRUWDQW VHGLPHQW
FRPSRQHQWLQWKH&KXNFKLDQG%HDXIRUWVHDV'DUE\2UWL]HWDO,QPRGHUQDQG+RORFHQH






































































RI OHQJWKERUGHUHGE\ WKH$PXQGVHQ*XOI WR WKHHDVW0DFNHQ]LH&DQ\RQ WR WKHZHVW WKH0DFNHQ]LH
5LYHU GHOWD WR WKH VRXWK DQG WKH GHHS EDVLQ RI WKH %HDXIRUW 6HD WR WKH QRUWK 6HGLPHQWDWLRQ RQ WKH
&DQDGLDQ %HDXIRUW 6KHOI LVPRVWO\ LQIOXHQFHG E\ WKH0DFNHQ]LH 5LYHU SOXPH 5LFKHURO HW DO 
$OWKRXJK WKH 0DFNHQ]LH 5LYHU GLVFKDUJHV OHVV ZDWHU a NP D :DJQHU HW DO  WKDQ WKH
6LEHULDQULYHUVWKHVXVSHQGHGVHGLPHQWORDGIURPWKH0DFNHQ]LH5LYHULVWKUHHWRIRXUWLPHVKLJKHUWKDQ
IURPWKH6LEHULDQULYHUV0DWWKLHVVHQHWDO7KHWRWDOVHGLPHQWORDGGHOLYHUHGWRWKHKHDGRIWKH














































































&RUHV +/<-3&7:& MXPER SLVWRQ FRUH DQG DWWHQGDQW WULJJHU ZHLJKW FRUH DQG +/<
0&PXOWLFRUHKHUHLQDIWHUFROOHFWLYHO\UHIHUUHGWRDV-3&ZHUHUDLVHGIURPWKH&KXNFKL$ODVNDQ

















WKH VHGLPHQW FRUHV ZHUH PHDVXUHG XVLQJ D *(27(. 0XOWL 6HQVRU &RUH /RJJHU 06&/ DW FP


































































LQWHUYDOV 'LIIXVH VSHFWUDO UHIOHFWDQFH GDWD VHGLPHQW FRORXU ZHUH DOVR DFTXLUHG DW FP UHVROXWLRQ
LPPHGLDWHO\DIWHU VSOLWWLQJ WKHFRUHVXVLQJD0LQROWD&0GKDQGKHOG VSHFWURSKRWRPHWHUDQG WKHQ
FRQYHUWHGLQWRWKH/DEFRORXUVSDFHRIWKH,QWHUQDWLRQDO&RPPLVVLRQRQ,OOXPLQDWLRQ&,(/LV
DEODFNWRZKLWHVFDOHWRDLVDJUHHQWRUHGVFDOHWRDQGELVDEOXHWR\HOORZVFDOH





DW WKH ,QVWLWXW QDWLRQDO GH UHFKHUFKH VFLHQWLILTXH ± &HQWUH HDX WHUUH HW HQYLURQQHPHQW ,156(7(
4XpEHF&DQDGD7KHUHVXOWLQJGLJLWDO;UD\LPDJHVZHUHGLVSOD\HGLQJUH\VFDOHDQGH[SUHVVHGDV&7
QXPEHUVZKLFKSULPDULO\UHIOHFWVFKDQJHVLQEXONGHQVLW\6W2QJHHWDO6W2QJH	/RQJ




6HGLPHQWJUDLQVL]H DQDO\VHVZHUHSHUIRUPHGRQ WKH VHGLPHQWEXON IUDFWLRQXVLQJ D%HFNPDQ&RXOWHU
/6 ODVHUGLIIUDFWLRQJUDLQVL]HDQDO\]HUZKLFKKDVDGHWHFWLRQ UDQJHRI±PP6DPSOHV
ZHUH GHIORFFXODWHG E\PL[LQJ DERXW  J RIZHW VHGLPHQWZLWK&DOJRQ HOHFWURO\WLF VROXWLRQ VRGLXP
KH[DPHWDSKRVSKDWHJ/DQGVXEVHTXHQWO\VKDNLQJIRUDW OHDVWKXVLQJDQLQKRXVHURWDWRU7KH
JUDLQVL]H GLVWULEXWLRQ DQG VWDWLVWLFDO SDUDPHWHUV HJ PHDQ DQG VRUWLQJ ZHUH FDOFXODWHG XVLQJ WKH
PRPHQWPHWKRGVIURPWKH*5$',67$7VRIWZDUH%ORWW	3\H

















































































SXOVH PDJQHWL]HU LQ D '& ILHOG RI  DQG  7 UHVSHFWLYHO\ $50 ,50 DQG 6,50 ZHUH
GHPDJQHWL]HG ZLWK WKH VDPH VWHS DV WKH 150 7KH $50 ZDV DOVR H[SUHVVHG DV DQK\VWHUHWLF
VXVFHSWLELOLW\ N$50 E\ QRUPDOL]LQJ WKH $50ZLWK WKH '& ELDV ILHOG 7KH PHGLDQ GHVWUXFWLYH ILHOG
0')RIWKH150ODEHOOHGDV0')150H[SUHVVHVWKHYDOXHRIWKHSHDN$)QHFHVVDU\WRUHGXFHWKH
150LQWHQVLW\ WRKDOIRI LWV LQLWLDOYDOXHDQGZDVFDOFXODWHGXVLQJ WKHVRIWZDUHGHYHORSHGE\0D]DXG

,QRUGHUWRGHWHUPLQHWKHFKDUDFWHULVWLFUHPDQHQWPDJQHWL]DWLRQ&K50WKHPDJQHWLFGHFOLQDWLRQ
DQG LQFOLQDWLRQ RI WKH &K50 ODEHOOHG&K50' DQG&K50 , UHVSHFWLYHO\ ZDV FRPSXWHGZLWK QLQH







































































YDOXHV ORZHU WKDQ  DUH LQGLFDWLYH RI KLJKTXDOLW\ GLUHFWLRQDO GDWD 6WRQHU 	 6W2QJH  ,Q WKH
DEVHQFH RI D]LPXWKDO RULHQWDWLRQ GXULQJ FRULQJ DQG IRU EHWWHU FRPSDULVRQ ZLWK SUHYLRXVO\ SXEOLVKHG
UHVXOWV WKH GHFOLQDWLRQV ZHUH FRUUHFWHG WR SURYLGH DQ DUELWUDU\ PHDQ GHFOLQDWLRQ RI  RYHU WKH WLPH
LQWHUYDO(VWLPDWLRQRIWKHUHODWLYHSDODHRLQWHQVLW\53,IURPVHGLPHQWVLVREWDLQHGE\QRUPDOL]LQJWKH
PHDVXUHG 150 E\ DQ DSSURSULDWH PDJQHWLF SDUDPHWHU LQ RUGHU WR FRPSHQVDWH IRU WKH YDULDEOH
FRQFHQWUDWLRQRI IHUULPDJQHWLFPLQHUDOV 7DX[H7KH53,FDOFXODWHGIRU WKHGLIIHUHQWFRUHVZHUH




7KHPDJQHWLF DVVHPEODJHVZHUHGHWHUPLQHGE\PHDVXULQJ WKHK\VWHUHVLVSURSHUWLHV DQG WKHEDFNILHOG
UHPDQHQFH XVLQJ D 0LFUR0DJ  DOWHUQDWLQJ JUDGLHQW IRUFH PDJQHWRPHWHU $*0 IURP 3ULQFHWRQ
0HDVXUHPHQWV&RUSRUDWLRQ%RWKPHDVXUHPHQWVZHUHXVHGWRGHWHUPLQHPDJQHWLFSDUDPHWHUVVXFKDV0V
VDWXUDWLRQPDJQHWL]DWLRQ0UV VDWXUDWLRQ UHPDQHQFH +F EXON FRHUFLYH IRUFH DQG +FU UHPDQHQW
FRHUFLYH IRUFH 7KH0UV0V DQG+FU+F UDWLRV FDQ EH XVHG DV JUDLQVL]H SUR[LHV WKH VRFDOOHG 'D\
SORW DV ZHOO DV WR LGHQWLI\ WKH PDJQHWLF GRPDLQ VWDWH ZKHQ WKH PDLQ UHPDQHQFHFDUULHU PLQHUDO LV
PDJQHWLWH'D\HWDO'XQORSDE



































































,QRUGHU WR VXSSRUW WKH FKURQRVWUDWLJUDSKLF IUDPHZRUNGHULYHG IURP WKHSDODHRPDJQHWLFGDWDZHXVHG
WKUHHUDGLRFDUERQ&GDWHVRIIRUDPLQLIHUDOWHVWVLQFRUHV3&DQG3&DFU\SWRWHSKUDVWXG\LQ
-3&7:& 3RQRPDUHYD HW DO  DQG H[FHVV 3E DJH HVWLPDWLRQ IRU WKH WRS  FP VHGLPHQW LQ
-3&0& ([FHVV 3E PHDVXUHPHQWV ZHUH PDGH E\ FRXQWLQJ WKH DFWLYLW\ RI WKH GDXJKWHU LVRWRSH
3E3EW GD\VD 0H9DWWKH*(2723UHVHDUFKFHQWUH0RQWUpDO&DQDGD1R
IRUDPLQLIHUDZHUHUHFRYHUHGLQFRUH+/<ZKLOHFRQVLGHUDEO\KLJKQXPEHUVRIIRUDPLQLIHUDZHUHRQO\
IRXQG DW   DQG  FP LQ FRUHV 3& DQG 3& UHVSHFWLYHO\ ,Q RUGHU WR FROOHFW VXIILFLHQW
DPRXQWVRIIRUDPLQLIHUDIRUDFFHOHUDWRUPDVVVSHFWURPHWU\$06DQDO\VLVLQWHUYDOVRIWRFPZHUH
VDPSOHG DQG VLHYHG IURPFRUHV3& FPFP DQG3& FP LQERWK WKH
ZRUNLQJDQGDUFKLYHKDOYHV7DEOH$06&PHDVXUHPHQWVZHUHSHUIRUPHGRQPL[HGSODQNWRQLFDQG
EHQWKLF IRUDPLQLIHUD DW %HWD $QDO\WLF ,QF 0LDPL )ORULGD DQG /6&( /DERUDWRLUH GHV 6FLHQFHV GX
&OLPDW HW GH O¶(QYLURQQHPHQW 3DULV )UDQFH 5DGLRFDUERQ DJHV ZHUH FDOLEUDWHG XVLQJ WKH &$/,%
YHUVLRQVRIWZDUH6WXLYHU	5HLPHU±KWWSFDOLERUJFDOLEDQGWKH0DULQHFDOLEUDWLRQ





















































































7KH FRUUHODWLRQ RI WKH SK\VLFDO DQGPDJQHWLF SDUDPHWHUVPHDVXUHG RQ WKH SLVWRQ FRUHV 3& DQG WKHLU
FRPSDQLRQ WULJJHUZHLJKW FRUHV 7:& VXJJHVWV WKDW DERXW DQG FPRI VHGLPHQWVZHUH ORVW
GXULQJSLVWRQFRULQJDW WKH WRSRIFRUHV-3&3&DQG3& UHVSHFWLYHO\7KHUHIRUHDFRPSRVLWH







$FFRUGLQJ WR WKH YLVXDO GHVFULSWLRQ FRUH -3& FDQ EH VXEGLYLGHG LQWR WZRPDLQ OLWKRORJLFDO
XQLWV)LJ8QLW,,±FPFRQVLVWVRIODPLQDWHGEURZQWRJUH\0XQVHOOFRORXU<VLOW\


































































PXGV ZLWK GURSVWRQHV W\SLFDO RI SRVWJODFLDO VHGLPHQWV RQ WKH &KXNFKL$ODVNDQPDUJLQ 'DUE\ HW DO







)LJ  7KLV OLWKRVWUDWLJUDSKLF XQLW KDV EHHQ LGHQWLILHG LQ WKH VWXG\ DUHD DV+RORFHQHPDULQH GHSRVLW
UHVXOWLQJIURPDFRPELQDWLRQRIVHGLPHQWGULIWDQGLFHUDIWHGPDWHULDO'DUE\3RO\DNHWDO
'DUE\HWDO
$EXQGDQW FU\SWRWHSKUDV ZHUH FRXQWHG LQ WKH XSSHU SDUW RI FRUH -3& ZLWK WKH PDLQ SHDN
LGHQWLILHGDWFPLQWKHFRPSRVLWHVHTXHQFH)LJ%DVHGRQJHRFKHPLFDOFRPSRVLWLRQLQFOXGLQJ






























































































PHDQJUDLQ VL]H UDQJLQJ IURP WRP)LJ7KHEDVHRI8QLW ,KDYHEHHQGDWHGFDO D%3
7DEOH)LJ,5'OD\HUVDQGKDYHDOVREHHQLGHQWLILHGLQWKHQHDUE\FRUH3&6FRWW
HWDODQGGDWHG WRDQGFDO D%3 UHVSHFWLYHO\ )LJ6)XUWKHUPRUH WKHZKLWH
FODVWV LQ GHJODFLDO VHGLPHQWV IURP WKLV UHJLRQ ZHUH SUHYLRXVO\ UHFRJQLVHG WR EH GHWULWDO FDUERQDWH
GRORPLWH WUDQVSRUWHG DV ,5' IURP WKH&DQDGLDQ$UFWLF$UFKLSHODJR GXULQJ WKH GLVLQWHJUDWLRQ RI WKH
/DXUHQWLGH ,FH 6KHHW 3RO\DN HW DO  6FRWW HW DO  6LPLODU GRORPLWLF FODVWV ZHUH IRXQG LQ


































































JODFLDOGHJODFLDO LQWHUYDOV LQ VHGLPHQWFRUHVDFURVV WKHHQWLUHZHVWHUQ$UFWLF2FHDQ 3KLOOLSV	*UDQW]
3RO\DNHWDO6FRWWHWDO+LOODLUH0DUFHOHWDO
3EDQGFDUERQGDWDFRUH0&
1R HYLGHQFH RI FRUUHODWLRQ FDQ EH LGHQWLILHG EHWZHHQ FRUHV 0& DQG 7:& E\PHDQV RI RSWLFDO
SURSHUWLHVZKLFKFRXOGLQGLFDWHPLVVLQJVHGLPHQWIURPWKHWRSRIFRUH7:&)LJ62QWKHRWKHU
KDQG WKH 3E SURILOH IRU 0& LOOXVWUDWHV D FOHDU H[SRQHQWLDO GHFUHDVH LQ WKH WRS  FP WKHQ DQ
LQFUHDVLQJWUHQGDWFPLQWKHVHGLPHQW)LJ67KHLQFUHDVHLQXQVXSSRUWHG3EDWFPFDQEH
H[SODLQHGE\DQDFFXPXODWLRQRIRUJDQLFPDWWHUDWWKLVGHSWKVKRZQE\WKH&RUJSURILOHLQ)LJ67KH
PLQLPDOYDOXH LQ WKHREVHUYHGVXSSRUWHG3E LVGSPJ )LJ6 FRQVLVWHQWZLWK WKH±GSPJ







VDWXUDWLRQ RI WKHPDJQHWLF DVVHPEODJH LV DFKLHYHG LQ D 7 ILHOGZKLFK LV W\SLFDO RI ORZFRHUFLYLW\
PLQHUDOVVXFKDVPDJQHWLWHDQGRU WLWDQRPDJQHWLWH6WRQHU	6W2QJH)LJ)XUWKHUPRUH WKH
VKDSH RI WKH K\VWHUHVLV FXUYHV IURP WKH WKUHH VHGLPHQW FRUHV )LJ $ LV DOVR FKDUDFWHULVWLF RI ORZ
FRHUFLYLW\IHUULPDJQHWLFPLQHUDOVOLNHPDJQHWLWH7DX[HHWDO
7KH0')150YDOXHVDUHFRQWLQXRXVIRUOLWKRORJLFDO8QLW,,PHDQYDOXHRIP7DQGLQFUHDVH
LQ8QLW ,ZLWKDPHDQYDOXHRIP7 LQFRUH+/< )LJ ,QFRUH3& WKH0')150YDULHV




































































IURP FP WR WKH WRS RI WKH FRUH 8QLWV ,, DQG ,+RZHYHU WKHPHDQ YDOXHV RI WKRVH WZRGLVWLQFW
SDWWHUQVDUHVLPLODUDQGP7UHVSHFWLYHO\)LJ0')150YDOXHVUDQJLQJIURP±P7
VXJJHVW WKH SUHVHQFH RI ORZFRHUFLYLW\ PLQHUDOV VXFK DV PDJQHWLWH DQGRU WLWDQRPDJQHWLWH 'DQNHUV
$VWKHPHDQSVHXGR6UDWLRYDOXHLQXQLW,,RIFRUH3&IURPWKHEDVHWRFPLVYHU\VWDEOHDW




7KH150$50 ,50 DQG6,50 DUH VLJQLILFDQWO\KLJKHU LQ8QLW , WKDQ LQ8QLW ,, LQ
FRUH -3& VXJJHVWLQJ DQ LQFUHDVH LQ WKH FRQFHQWUDWLRQ RI IHUULPDJQHWLFPLQHUDOV )LJ 8QLW ,, LV
FKDUDFWHUL]HGE\DZHDNHUN$50N/)UDWLRFRUUHVSRQGLQJWRFRDUVHUPDJQHWLFJUDLQV)LJ7KHSUHVHQFH
RIFRDUVHUPDJQHWLFJUDLQV LVFRQILUPHGE\ WKHN$50YVN/)GLDJUDPZLWK WKHSUHVHQFHRIPDJQHWLWHDW
P IRU8QLW , DQG DW  WR P IRU8QLW ,, )LJ &(YHQ WKRXJK WKHVH UHIHUHQFH OLQHVZHUH






)LJ$OWKRXJKFRQFHQWUDWLRQVRI IHUULPDJQHWLFPLQHUDOVYDU\ WKURXJKRXW WKHFRUH WKHN$50 YVN/)
GLDJUDPLQGLFDWHVWKHSUHVHQFHRIPDJQHWLWHPIRU8QLWV,DQG,,DQGEHWZHHQWRPIRU8QLW


































































,,, )LJ &7KH0UV0VDQG+FU+F UDWLRV IRU FRUH3&DUH UHODWHG WR D ILQHUPDJQHWLF JUDLQ VL]H
36'UDQJH)LJ%
7KHN$50N/)UDWLRIRUFRUH3&LVKLJKHULQ8QLW,FRPSDUHGWR8QLW,,DQGLVTXLWHFRQVWDQWLQ
8QLW ,, FRUUHVSRQGLQJ WR FRDUVHU PDJQHWLF JUDLQV 7KH PDJQHWLF FRQFHQWUDWLRQ SDUDPHWHUV LQFUHDVH
GXULQJ ,5' LQWHUYDOV  DQG  DVVRFLDWHG ZLWK D VOLJKW GHFUHDVH LQ WKH N$50N/) UDWLR )LJ  7KHVH
UHVXOWV LPSO\ KLJKHU PDJQHWLF FRQFHQWUDWLRQV DVVRFLDWHG ZLWK ILQHU PDJQHWLF JUDLQ VL]H WKDQ LQ WKH




















































































FRHUFLYLW\ 36'PDJQHWLWH H[FHSW LQ WKH FRDUVHU LQWHUYDOV RI XQLW ,, LQ FRUHV -3& DQG 3& DQG DW
VHFWLRQEUHDNVIRUDOOFRUHVKLJKOLJKWHGDUHDVLQ)LJ7KH,5'VLQWHUYDOVLQFRUH3&DUHVWURQJO\
DIIHFWHG E\ WKH KLJKHUPDJQHWLF FRQFHQWUDWLRQ VKRZQ E\ N/) )LJ  DQG WKH FRDUVHUPDJQHWLF JUDLQ





E\ D VWURQJ VWDEOH6'36'FRPSRQHQWPDJQHWL]DWLRQFDUULHGE\PDJQHWLWH LQ WKH±PJUDLQVL]H
UDQJH ,Q RUGHU WR GHWHUPLQH WKH 53, WKH 150 VKRXOG EH QRUPDOL]HG E\ DQ DSSURSULDWH PDJQHWLF





QRW XVHG KHUH EHFDXVH LW LV QRW RQO\ LQIOXHQFHG E\ FRQFHQWUDWLRQ DQG JUDLQVL]H FKDQJHV EXW DOVR E\
FRDUVH0'JUDLQVDQGE\ERWKGLDPDJQHWLFDQGSDUDPDJQHWLFPDWHULDO ,QRUGHUWRLGHQWLI\WKHFRUUHFW
QRUPDOL]HUWZRGLIIHUHQWQRUPDOL]DWLRQPHWKRGVZHUHFRPSDUHGIRUHDFKSDODHRLQWHQVLW\HVWLPDWH7KH
DYHUDJH UDWLR PHWKRG LV ZLGHO\ XVHG &KDQQHOO HW DO   6WRQHU HW DO  6W2QJH HW DO
DQG LVEXLOWE\DYHUDJLQJ WKHQRUPDOL]HG150DWGLIIHUHQWGHPDJQHWL]DWLRQVWHSV7KHSVHXGR
7KHOOLHUPHWKRGRU WKH VORSHPHWKRG 7DX[H HWDO &KDQQHOO 6QRZEDOO	6DQGJUHQ
;XDQ	&KDQQHOOXVHVWKHVORSHRIWKH150YHUVXVWKHQRUPDOL]HUDWGLIIHUHQWGHPDJQHWL]DWLRQ



































































7KH FRUUHODWLRQ FRHIILFLHQWV U FDOFXODWHG IURP WKH VORSHPHWKRG DUH KLJK H[FHSW IRU8QLW ,, LQ FRUH
3&
)RU FRUH-3& WKH$50DQG ,50DVQRUPDOL]HUV VKRZ WKH VDPHYDULDWLRQV IRUERWKPHWKRGV
VXJJHVWLQJ WKDW WKH $50 DQG WKH ,50 DFWLYDWH WKH VDPH PDJQHWLF DVVHPEODJHV )LJ $ % 7KH
GLIIHUHQFH EHWZHHQ$50DQG ,50 DV QRUPDOL]HUV LV KLJKOLJKWHG LQ )LJ $ 7KHVH GLIIHUHQFHV RFFXU
EHWZHHQDQGFPLQFRUH3&DQGLQWKH,5'LQWHUYDOVLQFRUH3&DQGWKXVLQGLFDWHWKDWWKH
JUDLQVDFTXLULQJWKH$50PRUHFORVHO\PDWFKWKHFRHUFLYLW\RIWKHJUDLQVFDUU\LQJWKH1507KLVLVDOVR




LQ WKHUHPDLQLQJVHGLPHQWU )LJ&)RU3&WKH UDWLR150$50P7GLGQRWVKRZ




















































































FRUHV ORFDWHG ERWK DW WKH %HDXIRUW DQG &KXNFKL PDUJLQV )LJ  +RZHYHU VRPH GLIIHUHQFHV DUH
GLVFHUQDEOHEHWZHHQWKHFRUHV7KHN$50N/)UDWLRLQFUHDVHVUHVSHFWLYHO\IURPWRDQGIURPWRLQ
FRUHV IURP WKH VKDOORZHVW -3& DQG -3& DQG GHHSHVW -3& DQG -3& &KXNFKL 6HD VLWHV
&RPSDUDWLYHO\ WKHN$50N/)UDWLR LQFUHDVHV IURPWRLQDOOFRUHVIURPWKH%HDXIRUWPDUJLQ7KHVH
REVHUYDWLRQV LPSO\ L VLPLODUPDJQHWLFJUDLQ VL]HGXULQJ WKHGHJODFLDWLRQDWERWKPDUJLQV LL FRDUVHU







HW DO  6W2QJH	 6WRQHU  7KH 369 DQG UHODWLYH SDODHRLQWHQVLW\ UHFRUGV RI FRUHV -3&
3& DQG 3& ZHUH FRPSDUHG ZLWK WKH SULRU SDODHRPDJQHWLF UHFRUGV IURP WKH &KXNFKL -3&




































































FRUHV ZDV GHWHUPLQHG XVLQJ D FRPELQDWLRQ RI UDGLRFDUERQ DJHV ZLWK SDODHRPDJQHWLF WLH SRLQWV DQG




DOVRZLWK WKH&$/6NPRGHORXWSXW IRU WKH ODWLWXGHRI WKH VLWH .RUWH HWDO DQGDOORZIRUDQ
LGHQWLILFDWLRQRIWLHSRLQWVLQWRWDO)LJ7DEOH1LQHWLHSRLQWVKDYHEHHQLGHQWLILHGLQWKLVVWXG\




DQG D PD[LPXP '  FDO D %3 LQ %DUOHWWD HW DO  DQG /LVp3URQRYRVW HW DO 
)XUWKHUPRUH 53, WLH SRLQW 3 ZDV XVHG LQ /LVp3URQRYRVW HW DO  IRU FRUHV IURP WKH &KXNFKL




IURP WKH%HDXIRUW 6HD DQG WKH WHSKUD SHDN LQ FRUH -3& IURP WKH&KXNFKL 6HD )LJ $ DQG WKHQ
LPSURYHGE\DGGLQJSDODHRPDJQHWLFWLHSRLQWV)LJ%$FRQVWDQWOLQHDUVHGLPHQWDWLRQUDWHRIFP
NDZDVDVVXPHG IRU WKH OLWKRORJLFDOO\KRPRJHQRXVaFP ORQJXSSHUXQLWRI-3&EDVHGRQ WKH
3EGDWDIURP0&)LJ$7KLV LQLWLDODJHPRGHOZDVWKHQLPSURYHGXVLQJDVWUDWLJUDSK\EDVHG




















































































PDUJLQ3HDUFHHWDO&RQVLGHULQJWKHDEVHQFHRI WKH-3&KLDWXVLQQHDUE\FRUHV LWKDV WREH
DVVRFLDWHGZLWKORFDOERWWRPSURFHVVHVUDWKHUWKDQZLWKDUHJLRQDOKDOWLQVHGLPHQWDWLRQ$VWKLVFRUHLV
ORFDWHG LQ RU FORVH WR D FDQ\RQ LQ WKH ORZHU SDUW RI WKH VORSH )LJ  D GLVUXSWLRQ RI QRUPDO
VHGLPHQWDWLRQ LV QRW XQOLNHO\ DQG FRXOG EH UHODWHG WR HLWKHU GRZQVORSH VHGLPHQW PRYHPHQW VOXPS
GHEULVIORZRUWXUELGLWHRUDZLQQRZLQJQRQGHSRVLWLRQE\GRZQZHOOLQJZDWHUV7KHODWWHUH[SODQDWLRQLV









































































SRVVLEO\ UHODWHG WR WKH IORRGLQJ RI 6LEHULDQ VKHOYHV E\ ULVLQJ SRVWJODFLDO VHD OHYHO DV SUHGLFWHG E\
QXPHULFPRGHOOLQJH[SHULPHQWV%ODVFKHN	5HQVVHQ
7KH SUHOLPLQDU\ DJH PRGHOV IRU WKH %HDXIRUW 6HD FRUHV 3& DQG 3& )LJ $ ZHUH




FRUH 3& DVZHOO DV WLH SRLQWV 3 3 DQG3 IRU FRUH 3& IRU EHLQJ D ELW RXWVLGH RU RQ WKH 
FRQILGHQFH OLPLW )LJ $$ FRPSRVLWH DJHPRGHOZDV WKHQ FRQVWUXFWHG IRU ERWK FRUHV EDVHG RQ WKH
SDODHRPDJQHWLFWLHSRLQWVDQGUDGLRFDUERQDJHV)LJ%7KHUHVXOWLQJDJHPRGHOIRU-3&VSDQVWKH
ODVW\HDUVDQGGLVSOD\VDFRQVLGHUDEOHYDULDWLRQLQVHGLPHQWDWLRQUDWHVZLWKDUDSLGGHFUHDVHIURP
 WR  FP ND DW WKH GHJODFLDO+RORFHQH WUDQVLWLRQ 7KHVH UHVXOWV DUH VLPLODU WR VHGLPHQWDWLRQ
SDWWHUQVLQFRUH3&ZLWKVHGLPHQWDWLRQUDWHVRIFPNDHVWLPDWHGIRUWKH+RORFHQH6FRWWHWDO
7KHFRPSRVLWHDJHPRGHO IRU-3& LQGLFDWHV WKDW WKLVFRUH VSDQV WKH ODVW\HDUVDQG LV
DVVRFLDWHGZLWKVHGLPHQWDWLRQUDWHVDYHUDJLQJaFPNDEHWZHHQDQGFDOD%3DQGa


































































FPND DERYHDQGEHORZWKLV LQWHUYDO )LJ%&RUH3&LV WKH ILUVWFRPSOHWHPDULQHVXFFHVLRQ
UHFRUGLQJSDODHRPDJQHWLFVHFXODUYDULDWLRQVIRUWKHHQWLUH+RORFHQHIURPWKH%HDXIRUW6HD
/LPLWVRIWKHSDODHRPDJQHWLFUHFRQVWUXFWLRQV
6HGLPHQWDWLRQ UDWHV SOD\ DQ LPSRUWDQW UROH LQ WKH WHPSRUDO UHVROXWLRQ RI SDODHRPDJQHWLF UHFRUGV7KH









ORZHU WKDQ LQ RWKHU FRUHV DOORZLQJ XV WR LGHQWLI\ RQO\  FRPPRQ IHDWXUHV LQ WKH LQFOLQDWLRQ DQG
GHFOLQDWLRQ SURILOHV )LJ  1HYHUWKHOHVV WKH VXUIDFH VHGLPHQW RI WKLV FRUH UHSUHVHQWV PRGHUQ




3DODHRPDJQHWLF UHFRUGV ZLWK JUHLJLWH DV WKHPDLQPDJQHWLFPLQHUDO QHHG WR EH LQWHUSUHWHGZLWK
FDXWLRQ DV WKHLU 369DQG UHODWLYH SDODHRLQWHQVLW\ YDULDWLRQV FDQ EH ELDVHG DQG UHIOHFWV URFNPDJQHWLF
SURSHUWLHV UDWKHU WKDQ JHRPDJQHWLFYDULDWLRQV 5RQ HW DO  ,Q FRUHVXVHG LQ WKLV VWXG\RU IRU WKH
FRPSDULVRQ JUHLJLWH ZDV IRXQG RQO\ LQ FRUH +/< DW UHVWULFWHG LQWHUYDOV %UDFKIHOG HW DO 







































































SUHVHQFH RI JUHLJLWH ZDV QRW GHWHFWHG LQ FRUHV XQGHU VWXG\ XVLQJ;5' )LJ 6 DQGPDJQHWLWH ZDV
IRXQGWREHWKHGRPLQDQWPDJQHWLFPLQHUDODQGQRQHJUHLJLWHZDVIRXQGLQVXUIDFHVHGLPHQWVIURPWKH
%HDXIRUW 6HD *DPERD HW DO  $V GHVFULEHG LQ WKHPDJQHWLFPLQHUDORJ\ VHFWLRQ WKH K\VWHUHVLV
FXUYHVSVHXGR6UDWLRDQG0')150DVZHOODVWKHORZ0$'YDOXHVDUHFKDUDFWHULVWLFRIORZFRHUFLYLW\
IHUULPDJQHWLFPLQHUDOVVXFKDVPDJQHWLWH\LHOGLQJUHOLDEOH369GDWDUHFRQVWUXFWLRQ7DX[HHWDO











ERWK DUHDV OLNHO\ GXH WR KLJKHU LQSXW RI WKH0DFNHQ]LH5LYHU DQG DOVRPHOWZDWHU GLVFKDUJH IURP WKH
/DXUHQWLGH,FH6KHHW6FKHOOHWDO$IWHUFDOD%3VHGLPHQWDWLRQUDWHVZHUHVWLOOKLJKLQ







































































LQSXWV IURP WKH0DFNHQ]LHGHOWDDUH VWLOOYHU\KLJK LQ WKH0DFNHQ]LH7URXJKZKLOH WKH\  VHHPV WREH
LQIOXHQFHG E\ VHDOHYHO YDULDWLRQ LQ WKH HDVWHUQ %HDXIRUW 6HD DV VKRZQ E\ FRUH 3& GXULQJ WKH
+RORFHQH 
0DJQHWLFSURSHUWLHVRIWKHVHGLPHQWVRQWKH$UFWLF1RUWK$PHULFDQPDUJLQ
7KH WKUHHQHZVHGLPHQWFRUHVFRQVLGHUDEO\ H[SDQG WKHGDWDRQPDJQHWLFSURSHUWLHV IURPSULRU VWXGLHV








P %DUOHWWD HW DO  /LVp3URQRYRVW HW DO  WKLV VWXG\ 7KLV UDQJH RI PDJQHWLF JUDLQ VL]H
PDWFKHGWKHJUDQXORPHWU\PRGHFHQWHUHGDWPDQGFKDUDFWHULVWLFIURPJODFLDOHQYLURQPHQWIRXQGLQ
'RQJHWDO)XUWKHUPRUHFRDUVHPDJQHWLFJUDLQVL]HGXULQJWKHGHJODFLDWLRQFRRFFXUVZLWKWKH
KLJKFRQWHQWVRI ,5'DW WKH&KXNFKLDQG%HDXIRUWPDUJLQV UHIOHFWLQJSUHGRPLQDQWVHGLPHQWDWLRQIURP
LFHEHUJV3RO\DNHWDO6FRWWHWDO)RUH[DPSOHWKHFRDUVHPDJQHWLFJUDLQVL]HSUHVHQWHGLQ






































































WKH&DQDGLDQ$UFWLF$UFKLSHODJR KDYH EHHQ OLQNHG WR WKH GHJODFLDO GLVFKDUJH IURP WKH/DXUHQWLGH LFH
VKHHWSULPDULO\YLDWKH$PXQGVHQ*XOIDQG0¶&OXUH6WUDLW6WRNHVHWDO:HVXJJHVWWKDW
JODFLDOHURVLRQDQGPHOWZDWHUIURPWKH/DXUHQWLGH,FH6KHHWLQGXFHGKLJKHUPHFKDQLFDOZHDWKHULQJDQG





HW DO  7KH &KXNFKL PDUJLQ VHGLPHQWDWLRQ LQ WKH +RORFHQH ZDV SUHVXPDEO\ SUHGRPLQDWHG E\
WUDQVSRUW E\ FXUUHQWV IURP WKH DGMDFHQW VKHOI DQG GHSRVLWLRQ IURP VHD LFH 'DUE\ HW DO  7KH
PDJQHWLFJUDLQVL]HLQWKH&KXNFKL6HDFRUHVUDQJHVEHWZHHQDQGP%DUOHWWDHWDO/LVp
3URQRYRVW HW DO  WKLV VWXG\7KLV UDQJH RIPDJQHWLF JUDLQ VL]HPDWFKHV WKH JUDQXORPHWU\PRGH
FHQWHUHG DW a P LQ LQWHUJODFLDO VHGLPHQWV LQ WKH $UFWLF 2FHDQ LQWHUSUHWHG DV D FRPELQDWLRQ RI
GHSRVLWLRQ IURP VHD LFH DQG IURP VXVSHQVLRQ SRVVLEO\ UHVXOWLQJ IURPZLQQRZLQJ RI WKH ILQH SDUWLFOHV
'RQJ HWDO 'HSRVLWLRQ IURPVHD LFHDORQH LPSOLHVDJHQHUDOO\XQLIRUPJUDLQ VL]HGLVWULEXWLRQ
DFURVVWKHVWXG\DUHDZKLFKGRHVQRWVHHPWREHWKHFDVHIRUWKHVWXGLHGFRUHVZKHUHPDJQHWLFJUDLQV
DUH ILQHU DQG FRDUVHU DW GHHSHU DQG VKDOORZHU VLWHV UHVSHFWLYHO\:H WKHUHIRUH LQIHU WKDW FURVVVKHOI
DQGRUGRZQVORSHFXUUHQWVKDGDPDMRUFRQWURORQWKH+RORFHQHVHGLPHQWDWLRQLQWKHFRUHVORFDWHGFORVH
WRWKHKHDGRIWKH%DUURZ&DQ\RQZKHUHFXUUHQWVDYHUDJHDERXWFPVDQGFDQUHDFKQHDUO\FP











































































7KH QDWXUDO UHPDQHQW PDJQHWL]DWLRQ RI VHGLPHQWV IURP WKH &KXNFKL DQG %HDXIRUW 6HD PDUJLQV LV





XV WR FRQVWUXFW DJH PRGHOV IRU ERWK DUHDV ZKHUH REWDLQLQJ UDGLRFDUERQ DJHV DUH FRPSOLFDWHG E\ D
VFDUFLW\RIELRJHQLFFDOFDUHRXVPDWHULDOVXLWDEOHIRUGDWLQJ3UHYLRXVO\UHSRUWHGUHJLRQDOSDODHRPDJQHWLF
UHFRUGV KHOSHG WR FRQVWUDLQ WKH FKURQRORJ\ RI FRUHV XQGHU WKLV VWXG\ 7KH DJH PRGHO GHULYHG IURP
PDJQHWRVWUDWLJUDSK\ZDVYHULILHGE\LQGHSHQGHQWGDWLQJWHFKQLTXHVVXFKDVUDGLRFDUERQLQFRUHV3&
DQG3&DQG3EDQGWHSKURFKURQRORJ\LQ-3&2XUUHVXOWVIRUWKH%HDXIRUWPDUJLQFRUHVLOOXVWUDWH
D ODUJH GLIIHUHQFH LQ UHVROXWLRQ IRU WKH+RORFHQH UHFRUGV UHODWHG WR D GHFUHDVH LQ VHGLPHQWDWLRQ UDWHV


































































DZD\ IURP WKH 0DFNHQ]LH 5LYHU GHOWD ZKLFK LV DQ LPSRUWDQW IDFWRU WKDW QHHGV WR EH FRQVLGHUHG LQ
UHJLRQDOSDODHRFHDQRJUDSKLFLQYHVWLJDWLRQV
 7KHSUHVHQWHGGDWDDOVRVXJJHVWWKDWGHSRVLWLRQRIFRDUVHPDJQHWLFJUDLQVLQWKHORZHUSDUWRIWKH
VWUDWLJUDSK\ ZDV FRQWUROOHG E\ KLJK ,5' LQSXWV IURP WKH /DXUHQWLGH ,FH 6KHHW GXULQJ GHJODFLDWLRQ
WKURXJKRXW ERWK WKH %HDXIRUW DQG &KXNFKLPDUJLQV ,Q WKH +RORFHQH GHSRVLWV D KLJKHU YDULDELOLW\ LQ
PDJQHWLF SDUDPHWHUV LV REVHUYHG LQ FRUHV IURP WKH &KXNFKL PDUJLQ ZKHUH ILQHU PDJQHWLF JUDLQV
FKDUDFWHUL]HODUJHUZDWHUGHSWKVSUHVXPDEO\LQUHODWLRQWRDERWWRPFXUUHQWFRQWURO
2YHUDOO WKLV VWXG\ LOOXVWUDWHV WKH XVHIXOQHVV RI SDODHRPDJQHWLVP WR LPSURYH WKH GDWLQJ RI$UFWLF
JHRORJLFDOPDWHULDODVZHOODVUHJLRQDODQGJOREDOJHRPDJQHWLFILHOGPRGHOV


































































$FNQRZOHGJPHQWV:H VLQFHUHO\ WKDQN WKH FDSWDLQV RIILFHUV FUHZ DQG VFLHQWLVWV RQ ERDUG WKH 86&*&
+HDO\DQGWKH&&*6$PXQGVHQIRUWKHUHFRYHU\WKHFRUHVXVHGLQWKLVVWXG\7KHVHFRUHVZHUHFROOHFWHGDVSDUWRI
WKH+275$;H[SHGLWLRQ 86&*&+HDO\ DVZHOODV WKH&$6(6DQG$UFWLF1HW &&*6$PXQGVHQSURJUDPV
:HDOVRWKDQN4XHQWLQ%HDXYDLV,60(50DWKLHX%DELQ,60(5DQG%DVVDP*KDOHE84$0*(2723IRU
WKHLUWHFKQLFDOVXSSRUWDQGDGYLFHLQWKHODERUDWRU\:HZRXOGDOVROLNHWRWKDQN6WHYH/XQG8QLYHUVLW\RI6RXWK









$VDKDUD< 7DNHXFKL ) 1DJDVKLPD.+DUDGD1 <DPDPRWR. 2JXUL .	7DGDL 2 
3URYHQDQFHRI WHUULJHQRXVGHWULWXVRI WKH VXUIDFH VHGLPHQWV LQ WKH%HULQJDQG&KXNFKL6HDVDV
GHULYHG IURP6U DQG1G LVRWRSHV ,PSOLFDWLRQV IRU UHFHQWFOLPDWHFKDQJH LQ WKH$UFWLF UHJLRQV
'HHS6HD5HVHDUFK3DUW,,7RSLFDO6WXGLHVLQ2FHDQRJUDSK\
%DUOHWWD)6W2QJH*&KDQQHOO-(7	5RFKRQ$'DWLQJRI+RORFHQHZHVWHUQ&DQDGLDQ
$UFWLF VHGLPHQWV E\ PDWFKLQJ SDOHRPDJQHWLF VHFXODU YDULDWLRQ WR D JHRPDJQHWLF ILHOG PRGHO
4XDWHUQDU\6FLHQFH5HYLHZV
%DUOHWWD)6W2QJH*&KDQQHOO-(75RFKRQ$3RO\DN/	'DUE\'+LJKUHVROXWLRQ
SDOHRPDJQHWLF VHFXODU YDULDWLRQ DQG UHODWLYH SDOHRLQWHQVLW\ UHFRUGV IURP WKHZHVWHUQ&DQDGLDQ









%ODDXZ0	&KULVWHQ$  )OH[LEOH 3DOHRFOLPDWH$JH'HSWK0RGHOV8VLQJ DQ$XWRUHJUHVVLYH
*DPPD3URFHVV%D\HVLDQ$QDO\VLV




































































%ORWW 6 - 	 3\H .  *5$',67$7$ *UDLQ 6L]H 'LVWULEXWLRQ DQG 6WDWLVWLF 3DFNDJH )RU WKH
$QDO\VLVRI8QFRQVROLGDWHG6HGLPHQWV(DUWK6XUIDFH3URFHVVHVDQG/DQGIRUPV
%UDFKIHOG 6 %DUOHWWD ) 6W2QJH * 'DUE\ '	2UWL] - '  ,PSDFW RI GLDJHQHVLV RQ WKH
HQYLURQPHQWDO PDJQHWLF UHFRUG IURP D +RORFHQH VHGLPHQWDU\ VHTXHQFH IURP WKH &KXNFKL
$ODVNDQPDUJLQ$UFWLF2FHDQ*OREDODQG3ODQHWDU\&KDQJH
%ULQJXp 0 	 5RFKRQ $  /DWH +RORFHQH SDOHRFHDQRJUDSK\ DQG FOLPDWH YDULDELOLW\ RYHU WKH
0DFNHQ]LH6ORSH%HDXIRUW6HD&DQDGLDQ$UFWLF0DULQH*HRORJ\











&RXOWHU 6 ( 3LOFKHU -5 3OXQNHWW*%DLOOLH0+DOO9$ 6WHIIHQVHQ - 39LQWKHU%0
&ODXVHQ+%	-RKQVHQ6-+RORFHQHWHSKUDVKLJKOLJKWFRPSOH[LW\RIYROFDQLFVLJQDOV
LQ *UHHQODQG LFH FRUHV -RXUQDO RI *HRSK\VLFDO 5HVHDUFK $WPRVSKHUHV  ' GRL
-'







'DUE\ ' $ 2UWL] - 3RO\DN / /XQG 6 -DNREVVRQ 0 	:RRGJDWH 5 $  7KH UROH RI








'D\5 )XOOHU0	6FKPLGW9$+\VWHUHVLVSURSHUWLHVRI WLWDQRPDJQHWLWHV*UDLQVL]H DQG
FRPSRVLWLRQDOGHSHQGHQFH3K\VLFVRIWKH(DUWKDQG3ODQHWDU\,QWHULRUV
'HEUHW06HEDJ''HVPHW0%DOVDP:&RSDUG<0RXULHU%6XVSHUULJXLD6$UQDXG)
%HQWDOHE , &KDSURQ ( /DOOLHU9HUJqV ( 	 :LQLDUVNL 7  6SHFWURFRORULPHWULF
LQWHUSUHWDWLRQRIVHGLPHQWDU\G\QDPLFV7KHQHZ4GLDJUDP(DUWK6FLHQFH5HYLHZV




































































DQG SDOHRFHDQRJUDSK\ OHJ D $UFWL1HW 8QLYHUVLWp /DYDO 
KWWSZZZDUFWLFQHWXODYDOFDSGIPHGLDB$PXQGVHQB([SHGLWLRQB5HSRUWSGI
'RQJ//LX<6KL;3RO\DN/+XDQJ<)DQJ;/LX-=RX-:DQJ.6XQ)	:DQJ
;  6HGLPHQWDU\ UHFRUG IURP WKH &DQDGD %DVLQ $UFWLF 2FHDQ LPSOLFDWLRQV IRU ODWH WR
PLGGOH3OHLVWRFHQHJODFLDOKLVWRU\&OLPDWHRIWKH3DVW
'XQORS'-D7KHRU\DQGDSSOLFDWLRQRIWKH'D\SORW0UV0VYHUVXV+FU+F$SSOLFDWLRQWR
GDWD IRU URFNV VHGLPHQWV DQG VRLOV -RXUQDO RI *HRSK\VLFDO 5HVHDUFK   GRL
-%
'XQORS' - E 7KHRU\ DQG DSSOLFDWLRQ RI WKH'D\ SORW 0UV0V YHUVXV+FU+F  7KHRUHWLFDO
FXUYHV DQG WHVWVXVLQJ WLWDQRPDJQHWLWHGDWD-RXUQDORI*HRSK\VLFDO5HVHDUFK 
GRL-%
'XUDQWRX / 5RFKRQ $ /HGX ' 0DVVp * 6FKPLGW 6 	 %DELQ 0  4XDQWLWDWLYH
UHFRQVWUXFWLRQ RI VHDVXUIDFH FRQGLWLRQV RYHU WKH ODVW  \U LQ WKH %HDXIRUW 6HD EDVHG RQ
GLQRIODJHOODWH F\VW DVVHPEODJHV 7KH UROH RI ODUJHVFDOH DWPRVSKHULF FLUFXODWLRQ SDWWHUQV
%LRJHRVFLHQFHV








+DJVWUXP - 7	&KDPSLRQ' ( $+RORFHQH SDOHRVHFXODU YDULDWLRQ UHFRUG IURP &GDWHG
YROFDQLFURFNVLQZHVWHUQ1RUWK$PHULFD-RXUQDORI*HRSK\VLFDO5HVHDUFK









+LOO - &	'ULVFROO1:  3DOHRGUDLQDJH RQ WKH&KXNFKL VKHOI UHYHDOV VHD OHYHO KLVWRU\ DQG
PHOWZDWHUGLVFKDUJH0DULQH*HRORJ\
+LOO-&'ULVFROO1:%ULJKDP*UHWWH-'RQQHOO\-3*D\HV37	.HLJZLQ/1HZ





VHD LFH VRXUFHV DQG H[SRUW ZLWK VSHFLDO DWWHQWLRQ WR WKH <RXQJHU 'U\DV LQWHUYDO4XDWHUQDU\
6FLHQFH5HYLHZV

















































































.LUVFKYLQN - /  7KH OHDVWVTXDUHV OLQH DQG SODQH DQG WKH DQDO\VLV RI SDODHRPDJQHWLF GDWD
*HRSK\VLFDO-RXUQDO,QWHUQDWLRQDO
.RUWH0&RQVWDEOH&'RQDGLQL )	+ROPH5 5HFRQVWUXFWLQJ WKH+RORFHQH JHRPDJQHWLF
ILHOG(DUWKDQG3ODQHWDU\6FLHQFH/HWWHUV














VHGLPHQWV RIWKH %HDXIRUW /DSWHY DQG .DUD 6HDV $UFWLF 2FHDQ DV LQGLFDWRUV RI ULYHU UXQRII
,QWHUQDWLRQDO-RXUQDORI(DUWK6FLHQFHV
0D]DXG $  8VHUIULHQGO\ VRIWZDUH IRU YHFWRU DQDO\VLV RI WKH PDJQHWL]DWLRQ RI ORQJ VHGLPHQW
FRUHV*HRFKHPLVWU\*HRSK\VLFV*HRV\VWHPV4GRL*&
0F.D\ - / GH 9HUQDO $ +LOODLUH0DUFHO & 1RW & 3RO\DN / 	 'DUE\ '  +RORFHQH
IOXFWXDWLRQVLQ$UFWLFVHDLFHFRYHUGLQRF\VWEDVHGUHFRQVWUXFWLRQVIRUWKHHDVWHUQ&KXNFKL6HD
&DQDGLDQ-RXUQDORI(DUWK6FLHQFHV
0F1HHO\ 5 '\NH $ 6	 6RXWKRQ - 5  &DQDGLDQPDULQH UHVHUYRLU DJHV SUHOLPLQDU\ GDWD
DVVHVVPHQW*HRORJLFDO6XUYH\RI&DQDGD2SHQ)LOHGRL
2¶%ULHQ0&0DFGRQDOG5:0HOOLQJ+	,VHNL.3DUWLFOHIOX[HVDQGJHRFKHPLVWU\RQ
WKH &DQDGLDQ %HDXIRUW 6KHOI ,PSOLFDWLRQV IRU VHGLPHQW WUDQVSRUW DQG GHSRVLWLRQ&RQWLQHQWDO
6KHOI5HVHDUFK


































































2UWL] - ' 3RO\DN / *UHEPHLHU - 0 'DUE\ ' (EHUO ' ' 1DLGX 6 	 1RI ' 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
3HDUFH & 9DUKHO\L $ :DVWHJnUG 6 0XVFKLWLHOOR ) %DUULHQWRV 1 2
5HJDQ 0 &URQLQ 7
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7KHND$QLDNFKDNWHSKUDLQ
WKH$UFWLF2FHDQ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&OLPDWHRIWKH3DVW'LVFXVVLRQV
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
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 +RORFHQH VHDLFH
FRQGLWLRQV DQG FLUFXODWLRQ DW WKH &KXNFKL$ODVNDQ PDUJLQ $UFWLF 2FHDQ LQIHUUHG IURP
ELRPDUNHUSUR[LHV7KH+RORFHQH
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